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A. General information Chemicals and solvents were purchased from commercial suppliers and used as received. 1 H and 13 C NMR spectra were recorded on a Bruker ACF300 or DPX300 (300 MHz) or AMX500 (500 MHz) spectrometer. Chemical shifts were reported in parts per million (ppm), and the residual solvent peak was used as an internal reference: proton (chloroform 7.26), carbon (chloroform 77.0). Multiplicity was indicated as follows: s (singlet), d
(doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublet), br s (broad singlet).
Coupling constants were reported in Hertz (Hz). Low resolution mass spectra were obtained on a Finnigan/MAT LCQ spectrometer in ESI mode, and a Finnigan/MAT 95XL-T mass spectrometer in FAB mode and mass spectrometer in EI mode. All high resolution mass spectra were obtained on a Finnigan/MAT 95XL-T spectrometer. To a mixture of nitrophosphonate 1a (5.3 mg, 0.025 mmol) and vinyl sulfone 2 (4.2 mg, 0.025 mmol) in toluene (0.1 mL) at room temperature was added catalyst C1 (1.5 mg, 0.0025 mmol). The reaction mixture was then stirred for 24 h. The solvent was removed, and the residue was purified by column chromatography on silica gel (hexane/EtOAc = 5:1 to 1:1) to afford product 3a as a colorless oil (9.3 mg, 98%). 3, 20.9, 29.0, 51.1, 51.2, 64.5, 64.6, 64.7, 64.8, 87.5, 88.7, 128.1, 129.5, 134.1, 138.5 86, 7.93, 16.3, 26.2, 29.2, 51.6, 64.1.64.2, 64.7, 64.8, 91.7, 92.9, 128.1, 129.4, 134.0, 138.7 16.3, 16.7, 16.8, 26.6, 37.7, 51.7, 64.2, 64.7, 64.8, 91.3, 92.5, 128.1, 129.4,134.0, 138.7 8, 16.3, 22.1, 22.8, 26.5, 31.4, 35.6, 51.6, 51.7, 64.2, 64.7, 64.8, 91.3, 92.5, 128.1, 129.4, 134.0, 138.7 
Enantiomerically enriched 3d
Racemic 3d
A colorless oil, 98%; 92% ee, determined by HPLC analysis [Daicel Chiralpak IA, n-hexane/i-PrOH = 90/10, 1.0 mL/min, λ = 254 nm, t (major) = 9.7 min, t (minor) = 11. 16.3, 22.6, 23.1, 23.2, 26.5, 29.1, 29.3, 31.8, 35.7, 51.6, 64.2, 64.7, 64.8, 91.3, 92.5, 128 
Enantiomerically enriched 3e
Racemic 3e
A colorless oil, 53%; 92% ee, determined by HPLC analysis [Daicel Chiralpak IA, n-hexane/i-PrOH = 90/10, 1.0 mL/min, λ = 254 nm, t (major) = 13.6min, t (minor) = 14. 
Enantiomerically enriched 3g
Racemic 3g
D. Determination of the Absolute Configuration
The absolute configuration of compound 3a was determined based on X-Ray crystallographic analysis of a single crystal, and configurations of other products were assigned by analogy. S11 Table 1 . Crystal data and structure refinement for 3a.
Identification code 3a
Empirical formula C14 H22 N O7 P S 
